This study retrospectively analyzed the effectiveness of acupuncture as add-on therapy (AAOT) to sublingual allergen-specific immunotherapy (SASIT) for patients with allergic rhinitis (AR). A total of 120 eligible cases of adult patients with AR were included in this retrospective study. Of these, 60 patients received AAOT plus SASIT and were assigned to a treatment group, while the other 60 subjects underwent SASIT only, and were assigned to a control group. Primary outcome was AR symptoms. The secondary outcome was quality of life, as evaluated by the Rhinoconjunctivitis Quality of Life Questionnaire (RQLQ). In addition, adverse events were also recorded during the study period. All outcomes were assessed before and after 8 weeks treatment. After 8 weeks treatment, patients in the treatment group had much better effectiveness in symptoms relief (P <.05), and quality of life improvement (activity domain, P = .04; practical domain, P = .03), compared with patients in the control group. In addition, although patients in the treatment group reported more mild pain at local area after the treatment than that in the control group (P <.01), no patients stopped the treatment. The results of this study showed that AAOT plus SASIT achieved more benefits in patients with AR than SASIT alone.
Introduction
Allergic rhinitis (AR) is a very common health disorder worldwide. [1] [2] [3] This IgE-mediated chronic inflammatory condition often manifests with sneezing, rhinorrhea, nasal and throat itching, nasal congestion, and postnasal drip. [4, 5] It has been reported that the global incidence rate ranges from 10% to 25% and still increasing year by year. [6] In the USA, it affects about 60 million people and results in 3.5 million days of lost work productivity, as well as the 2 million days of school absenteeism every year. [7, 8] In China, it has been reported that the average selfreported prevalence rate of AR was 11.1%. [9] If this disorder cannot be treated effectively and timely, it greatly affects the quality of life in patients with AR. [10, 11] Sublingual allergen-specific immunotherapy (SASIT) is reported to treat this condition safely and effectively, especially for AR and asthma. [12] [13] [14] [15] It has disease-modifying properties to potentially cure allergies, and do not have systematic complication. [16] [17] [18] [19] However, if an additional therapy is supposed to add to this therapy, more encouraging outcome results may be achieved.
Alternative therapy is a very powerful intervention to help relieve AR symptoms, such as Chinese herbal medicine, [20] [21] [22] [23] and acupuncture. [24] [25] [26] Of these, acupuncture is reported to be specifically associated with down-regulation of allergen-specific IgE for house dust mite, and also with the significant relief of nasal itch, eye itch, and sneezing after acupuncture treatment, which may be account for the regulation of transient receptor potential vanilloid 1. [26] However, no data are available to support the idea that acupuncture as add-on therapy (AAOT) to SASIT may benefit more for patients with AR. Therefore, this study hypothesized that the effectiveness of AAOT to SASIT would be superior to SASIT alone for the treatment of adult patients with AR.
Methods and materials

Ethical statement
This study was approved by the Ethical Committees of First Affiliated Hospital of Jiamusi University. However, the informed written consent from subjects was waived because this retrospective study just analyzed their medical records.
Design
The present study was designed as a retrospective study. It analyzed the data of 120 eligible patient cases with AR. Of these cases, 60 patients received AAOT plus SASIT and were assigned to the treatment group. The other 60 subjects underwent SASIT alone and were assigned to the control group. No randomization and blinding procedures were applied to this study, except the data analyst was masked. Patients in both groups were treated for a total of 8 weeks. All primary and secondary outcomes were measured at baseline and after 8 weeks treatment.
Patients
Patients with confirmed diagnose of moderate or severe persistent AR aged 18 to 70 years old were included. [27] In addition, all patients had a history of at least 2 years of typical AR symptoms, and positive skin prick test result, as well as the positive radioallergosorbent test result to house dust mite or Bermuda grass.
Subjects were excluded if they had allergic symptoms of AR less than 2 years; respiratory diseases, such as asthma, infectious diseases, chronic obstructive respiratory diseases, and nasal polyposis; any other medications or interventions, including acupuncture and SASIT 2 month before the study, or other treatments during the study; pregnancy or breast-feeding; and incomplete data.
Treatment schedule
Patients in both groups received SASIT (Dermatophagoides farinae drops; Wolwopharma Biotechnology, Zhejiang, China), 1 drop (333 mg/mL) daily for a total of 8 weeks. The sublingual drops were applied based on the introduction, recommended by the manufacturer. [28] In addition, patients in the treatment group also received addon acupuncture treatment. Four acupoints were utilized to treat AR by using Hwato single-use disposable needles (0.22 mm width Â 30 mm length, Suzhou Medical Appliance Factory, Jiangsu Province, China). Acupuncture therapy was applied to bilateral Yingxiang (LI 20, beside the wing of the nose, at the meeting point with the nasolabial line), Fengchi (GB 20, at the top of the sternocleidomastoid muscle which runs from the back of the head down to the front of the shoulders at the clavicle), Hegu (LI 4, on the dorsum of the hand, between the first and second metacarpal bones, approximately in the middle of the second metacarpal bone on the radial side), and Yintang (MHN-3, at the forehead, at the midpoint between the two medial ends of the eyebrow) for 30 minutes daily with 3 times manipulation to make sure patients felt deqi after each manipulation. All patients were treated 2 times daily for a total of 8 weeks.
Outcome measurements
Primary outcome was AR symptoms. [29] It includes 6 allergic symptoms and 4 rhinitis symptoms. Each item varies from 0, no symptoms to 3, severe symptoms. The secondary outcome was quality of life. It was assessed with Rhinoconjunctivitis Quality of Life Questionnaire (RQLQ). [30] It has 7 domains presented with 28 items. Each item ranges from 0 to 6, with higher score indicating lower poor quality of life. In addition, any adverse events were also recorded during the study period. All outcomes were measured before and after 8 weeks treatment. Based on the results of the previous study, the effect size in this study was calculated by using data of symptom severity relief at the end of treatment. [31, 32] Thus, the desired sample size for this study is 60 subjects each group, with 90% power, 2-tailed significance level of 5%. Therefore, a total of 120 patients were sufficient to assess the effectiveness of AAOT to SASIT.
Statistical methods
Results
The demographics and characteristics of all enrolled patients in both groups are summarized in Table 1 . No significant differences regarding all these values were detected between 2 groups. After 8 weeks treatment, patients in the treatment group achieved more promising effect in symptoms relief (P <.01, Table 2 ), and quality of life improvement, as measured by RQLQ scale (activity domain, P = .04; practical domain, P = .03; Table 3 ), compared with patients in the control group. After 8 weeks treatment, patients in both groups reported mild adverse events, and no patient quitted the treatment because of the adverse events (Table 4) . No significant differences of all adverse events were found between 2 groups, except the number of patients in the treatment group who experienced mild pain at local area was much higher than that in the control group (P <.01, Table 4 ).
Discussion
Previous studies have assessed the efficacy of the SASIT for the treatment of patients with AR. [12] [13] [14] [15] Most of them achieved promising efficacy and few adverse events. [16] [17] [18] [19] However, its Data are present as mean ± standard deviation or number (%); AR = allergic rhinitis. Table 2 Comparison of symptoms after treatment.
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Treatment group (n = 60)
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Li et al. Medicine (2019) 98:1 Medicine
efficacy is still limited in some patients. Acupuncture therapy has also been reported to have satisfied outcome results just by using it alone. [24] [25] [26] Thus, it is very necessary to apply AAOT to SASIT for treating patients with such condition.
To our best knowledge, no study specifically focused on assessing the effect of AAOT to SASIT for the treatment of AR. Therefore, the present study firstly explored the combination effectiveness of AAOT plus SASIT for AR and has achieved more promising effectiveness than SASIT alone. These results may provide very helpful and valuable evidence for the clinical practice and future studies for treating AR.
The results of the present study found that patients who received AAOT plus SASIT exerted much better outcome results, both in symptoms relief and quality of life improvement than patients who underwent SASIT alone. The results indicated that the effects of AAOT plus SASIT are superior to the SASIT alone for the treatment of patients with AR.
This study has 3 limitations. First, this retrospective study did not include follow-up assessment, thus, further studies should extend the study period to further evaluate the long-term effectiveness of AAOT plus SASIT. Second, the patients were not masked in this study, because all outcome data in this study were based on the completed medical records. Third, the lacking randomization of included cases was another limitation, which may increase risk of case selection in this study. Fourth, the lacking comprehensive outcomes was another limitation in this study, because all the outcome data were extracted from the completed medical records. Future studies should avoid all above limitations.
Conclusion
The results of this study demonstrated that the effectiveness of AAOT plus SASIT is superior to the SASIT alone for the treatment of patients with AR.
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